The essential oils from the aerial parts of Prasium majus L., collected during two years in Croatia, were analysed by GC and GC/MS. Fifty-two compounds were identified, representing 90.3-91.8% of the total oils. The major constituents in both samples were fatty acids (particularly hexadecanoic acid and (Z)-octadec-9-enoic acid), lower aliphatic alcohols, aldehydes and acids (major ones oct-1-en-3-ol and (E,E)-hepta-2,4-dienal) and phenylpropane derivatives (e.g. eugenol). β-Caryophyllene was the most abundant terpene and (E)-β-ionone was the major norisoprenoid.
Prasium majus L., Lamiaceae, is an aromatic, evergreen shrub usually up to 2 m in diameter that grows in Mediterranean woodlands and shrublands. In Croatia, which is the species' northernmost distribution line, it grows sporadically, only on southern islands [1] . Here it is not as abundant as in the southern Mediterranean region, where it is used as part of the traditional diet [2] . Giuliani and Maleci Bini described and histochemically tested the glandular trichomes of P. majus indicating the presence of lipophylic constituents [3] .
Environmental conditions have a great influence on the chemical constituents of plants, especially on essential oil compositions due its important physiological role. To our knowledge, there is no report on the essential oil of P. majus from the northern parts of the Mediterranean, and, up to now, only one study on P. majus essential oil from Greece has been reported [4] .
In this work, with the aim to detect possible variations caused by climatic differences in different geographical areas, the essential oil composition of P. majus collected from natural stands in Croatia for two consecutive seasons was studied and is reported in Table 1 .
Although collected at the same vegetative stage from the same stands, comparison of the two investigated samples revealed a lot of qualitative similarities, but the quantitative composition was very variable. The main components of both essential oils were fatty acids {tetradecanoic acid (3.8%; 1.9%), hexadecanoic acid (36.0%; 23.9%), and (Z)-octadec-9-enoic acid (11.5%; 4.8%)}. These were particularly abundant in the sample collected in 2008 (2008: 51.3%; 2009: 30.6%).
Lower aliphatic alcohols, aldehydes and acids were qualitatively abundant, although some were found in low percentage {such as (E)-hex-2-enal (1.0%; 3.0%), (Z)-hex-3-en-1-ol (0.0%; 0.8%), hexan-1-ol (0.2%; 1.1%), heptanal (0.5%; 1.1%), (E)-hept-2-enal (1.8%; 0.2%), oct-1-en-3-ol (4.0%; 9.0%), hexanoic acid (0.2%; 1.0%), octan-3-ol (0.5%; 2.0%), (E,E)-hepta-2,4-dienal (3.1%; 1.7%), (E)-oct-2-enal (1.0%; 0.3%), octa-3,5-diene-2-one (1.1%; 0.9%), (E)-dec-2-enal (0.9%; 0.0%) and (E,E)-deca-2,4-dienal (2.0%; 0.5%)}.
Both phenylpropane derivatives and terpenes were detected in higher amount in the sample collected in 2009. Among the phenylpropane derivatives, the major ones were eugenol (2.5%; 3.6%), benzaldehyde (0.0%; 0.3%), phenylacetaldehyde (1.0%; 2.1%) and 2-phenylethanol (0.3%; 0.5%). The major terpenes were α-pinene (0.0%; 0.3%), sabinene (0.2%; 0.2%), β-phellandrene (0.0%; 0.2%), 1,8-cineole (0.5%; 0.4%), linalool (0.0%; 3.1%), α-terpineol (0.0%; 0.4%), β-cyclocitral (0.0%; 0.3%), geraniol (0.0%; 0.5%), β-caryophyllene (1.4%; 1.9%), germacrene D (0.0%; 0.7%), caryophyllene oxide (0.0%; 0.3%), hexahydrofarnesyl acetone (2.8%; 0.0%) and phytol (0.0%; 3.1%). trans-β-Damascone (0.3%; 0.6%) and (E)-β-ionone (1.0%; 2.1%) with carotene degraded structures (norisoprenoids) were also found.
Comparison with the P. majus oil from Greece, obtained from flowering plants, reveals significant differences. The number of detected compounds was higher (52) than in the Greek sample (32). Fatty acids and phenylpropane derivatives, the main components of the Croatian oils, were not found in the Greek oil. Of the main constituents of the Greek P. majus oil {oct-1-en-3-ol, (E)-β-ionone and terpenes, particularly α-pinene, linalool, and (E)-caryophyllene}, the majority were identified in the Croatian oils, but in smaller amount, while (E)-caryophyllene was not detected.
The differences observed between the samples collected from the same stands, as well as the specificity of the oil profiles of samples collected from different geographical ranges could have biogeographical impact. Plants are sessile organisms and require balanced metabolite production to provide successful adaptation to different seasonal weather and other climatic variations of their environment. For proper insight of essential oil compositions for one plant species, screening of samples collected over the whole distribution range is needed. Isolation of the essential oils: Plant material (100 g) and water (500 mL) were placed in a Clevenger-type apparatus. The essential oils were isolated by hydrodistillation for 2 h. The obtained essential oils were separated, dried over anhydrous sodium sulfate, and stored under argon in sealed vials at 4°C until required.
Experimental
Gas chromatography and gas chromatography/mass spectrometry: Gas chromatography analyses were carried out on an Agilent Technologies (Palo Alto, CA, USA) gas chromatograph model 7890A equipped with a flame ionisation detector. Analyses of volatile compounds by gas chromatography-mass spectrometry were carried out with the Agilent gas chromatograph model 7890A fitted with a mass selective detector model 5975C (Agilent Technologies, Palo Alto, CA, USA). The mass detector worked in the electron impact ionisation mode at 70 eV; the mass range was m/z 30-300, and the ion source temperature 280 o C. Volatile compound separation was obtained using the same column and oven temperature program as previously described.
Qualitative and quantitative determination:
Quantitative results are mean data derived from duplicate GC and GC/MS analyses. The individual peaks were identified by comparison of their retention indices (relative to C 9 -C 25 n-alkanes for HP-5MS column) with those of authentic samples and literature [5] , as well as by comparing their mass spectra with the Wiley 275 MS library (Wiley, New York, USA) and NIST98 (Gaithersburg, Germany) mass spectral database. The percentage composition of the samples was computed from the GC peak areas using the normalization method (without correction factors).
